Proton -constants of Per (I) and Amin (II) ligands and the formation constants of their complexes with some transition metal ions (Zn(II) and Cu(II)) and some trivalent lanthanides (Ce(III), Pr(III), and Er(III)) ions have been determined potentiometrically in aqueous methanol medium. The effect of temperature was studied at 20, 30, and 40ºC. The thermodynamic parameters (∆Hº, ∆Gº, ∆Sº) were evaluated and discussed. The formation curves for the metal complexes were obtained and the formation constants were determined.
Method of calculation:
The proto-ligand stability constants were calculated using the linear least -square computer program (2) .
Results and Discussion
Dissociation constants of Perlndopril (Per) and Amineptine -HCl (Amin) Ligands.
The dissociation constants of Per and Amin were determined by titrating 10 ml of the ligand (0.001M) with 0.0035M KOH at different temperatures and ionic strength 0.1 using KNO 3 . The pKa´s values are shown in table (1) .
Effect of temperature:
The effect of temperature on the ionization constants of ligands are shown in Figs. (1) (2) . It is clear that pKa values increase in order 20 > 30 > 40ºC and this may be due to the fast deprotonation process at high temperature.
Ionization constants and thermodynamic functions:
The values of ∆Hº are shown in table (1) indicate that endothermic ionization process is enhanced with temperature in addition to the positive values of ∆Hº and the positive values of ∆Gº making the ionization process nonspontaneous and ∆Sº values suggest solvation of the ligands in aqueous -methanol medium(3).
Potentiometric studies:
The titration curves of the metal-ligand mixtures were plotted and the pHreading depressed relative to that of the titration curves of the free ligand. The formation constants for (Per-Zn(II) complex) and (Per-Cu(II) complex) were determined by using the linear least-square computer program. According the average values are represented in table (2) the following general remarks can be pointed: 1-The maximum values of n was = 1 indicating the formation of 1:1(metal:ligand) complexes(4). 2-The metal titration curves indicating the large decrease in pH for metal titration curves relative to ligand titration curve are shown in Fig.(3) . 3-The metal ions solutions used in the present study were dilute (10 -4 M), hence there were no possibility of formation of polynuclear complexes(5). 4-The formation constants of (Per-Zn (II)) complex are relative small compared with those of (Per-Cu (II)) complex where the d orbital of Zn (II) is fully(6).
Thermodynamic functions:
Thermodynamic parameters ∆Gº, ∆Hº and ∆Sº for the complexes were calculated from the stability constants obtained at various temperatures (20, 30 and 40ºC) . The values of the thermodynamic parameters associated with complexes formation are indicated in table (3) . The stepwise stability constants of complexes increase with increasing the temperature. The positive values of ∆Gº for complexation process suggests the nonspontaneous process. It was suggested (3) that the ions in aqueous solution, order the water molecules around them and during complex formation between oppositely charged ions (ligand -L 2-and metals M n+ ) will lead to the breakdown of metal-water arrangement resulting in positive entropy and enthalpy changes. Qualitativly, the data in table (3) do not agree well with this picture. The negative values of ∆Hº could be explained by the increase of solvent basicity (7) which causes exothermic behavior for the transfer of metal ion from the aqueous state to methanol solvent. The ∆Hº dependence on solvent can be ascribed primarily to different hydration-solvation condition of the metal ions (2). Such negative entropy change can be attributed to the extensive solvation of metal chelates in aqueous-methanol medium. , and Zn
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